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A gain-control method and device that enable high-speed gain switching of cascaded programmable gain 
amplifiers (PGA) without a high-resolution A/D converter is provided. In one example, the gain-control 
method for cascaded PGAs detects all the input levels of the PGAs, calculates the optimum gains of the 
PGAs each on the basis of the detection results, and sets the obtained optimum gains of each of the 
PGAs at one time, whereby high-speed gain switching becomes possible. The gain-control device for 
cascaded PGAs that implements this gain-control method includes peak hold circuits that retain the input 
levels of each of the PGAs, a switch group that sequentially switches outputs of the peak hold circuits, an 
A/D converter that sequentially detects the outputs from the switch group, and a control and operation 
device that calculates the optimum gains of the PGAs from the detection results by the AID converter to 
set the calculated optimum gains simultaneously to each of the PGAs. 
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[ 0 0 0 6 ]. HI 3 Jc. ^iSt^<D p G Aco^V :/SI»:fe-feco 

— M^TTT-To iRllSi^CljoV^T. #fiB^g:^3i^ 3 3. 3 5 
J^i. 0 dB/)^ib>2 0 dB(DrS'X:^^-< :y^'^^X-^ ^PG 
A. 3 2, 3 4f±BPF. 3 6(iADC. 3 7 f^S^^^J 

mim^xh^o :i<Dm\tmcp GA7^^3m^m.^tifcm 
<DX v^j^mmmt LTJ^. 2 0 0 2r-r • 
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^*J»lHl?g3 7;^5«fLV^</-f ^S:*^L. '^(^^J^V >-Sr 
^PGA\ZZ^^—Vy<y^ \^X^PGA(D^-f >^^m^ 

[0008]#PGA31. 33. 3 5 (D>^-(>^(DWM 

^'^m^HMxh^^K V T lyy'/i-mmmxmw 

-^^^/h^v^Tt*^. ^P GA(D^^ i^\^M:km. Mx.fi+ 

2 0 d B{c^^^I3:;g$i^Tv^^o ad C 3 6 icA>5ft-^ 

<7)U^yl^;&5, ADC 3 6(DAt}^^-^^ i^l^i^^fyX 

[0 0 0 9] m4\z^ z(Dmm^mzx^^^ i^Mm<D 

T. {l)itW^(DPGA3 l(DAMn^-l^^/\-. (Il)fi 
^n-Fix^TJS. 2^@. 3Si(7>PGA3 1, 3 3. 3 
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[0 0 10] rco!§l4C0M(i:. 4fic:^^^PGA3 1 (TDA 
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i^Vi^SrO dBt-rSo ) (7?#^T-fe>5o Xt)if)^-10 
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A. 6 0 2. 6 04{iBPF, P H 1 P H 3 1^ t"--?^ 
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^6 1 l(cj:<9^-r :y^swi<7:>;z^Sr^^tc:b. ADC 
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iX7tPGA6 0 1 (OXt}\^^J^^^\h't^o 

[0 0 2 7] d^<DAY^C(D^m:^uyi/^^^jV'Q\'t:^ 
>f ^yf^SW2(0^$rx^>^c:L. ADC6lOti. M'—^ 
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PGA 601. 603. 6 0 5<7:>A;^ft^U-<yU(-S-^ 
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[0 0 2 9] 12 7 0^. ^S<^PGA6 0 1--C0A;^? 
m^U-^/u^rM^fi- 1 0 d B (TtfcL. ADC6 10 
<^:)A;^Jy-r:^^ u>'>?^0 d B itr-r-So ) ti^^o 
«-PGA601. 603. 6 0 5<D^-fXDWm^&\M. 
{i+2 0 dB*<7)T% log. 2S@. 3g@(^PGA6 
0 1, 6 0 3, 6 0 5(7:)ai;^/{t-^U-</Hi, Jg] 7 0 (I 
I) IC;T^bfc<J: 9i-tafnUTl/^-5o U7t;!)^oTAD C 6* 
101*. ^DS. 2gg. 3^@<^)#PGAC0A;^u-<yu 

S:. -eti^^n. - lOdB. ria^Dj ^ rigfpj t^^^m 
+ iodB. odB. 0 dBtmm-r^o 

[0 0 3 01 laSf*. ?0©<7:>PGA6 0 l-^<D7<tim^: 
U-<yb;5^- 3 0 d B (AcfdX. ADCt^Ai^iZ-r-t-^ ^> 

^ u:/v^^o d B <^'rao ) <Dm^(D^^,^/^i^'^-r-- 

tj:(DX\ WS. 2S@. 3^@(7:)A;'7U-</W*-^n^ 
ti. - 30dB. -10 dB. rtS^Dj -efc^ t^ttii^ 
(ADC 6 1 0A;^tta?D-e$?5) o Lfc;d^oTi^ 
^SSS 6 1 2 . *ii^c?y-r >^(*^tl.^tL+ 2 0 d B . 
+ 10 dB. 0dBi:fll^r-5o rrr-. ADC6 10 
fti^^-f bt)- 3 0 d Bcom^-i^^yi^i:^ltix^ ^iif^^n 
-2 0 dBUTt\^^o Z.t^^\tiXt^td^1-X^ 
V\ Ltc^^^X. 7t7)^fc;6^- 2 0 d B--0 d BcDil^U 

fiVN(7:)-C:\ Wa!b7t^^*M2^0J:5>^iK55'»|ga)ADC 
[0 0 3 1 ] l2I9i;::PGA(7:)i^g|5[ElSSM^.i^-ro ctb 

#flB^-§-9 1 {i^-<T>^>^. 9 2(i>':-r 5/5^ 
9 3li'r^=i-^[Hl^T-fo «9. ^Vv-^J^flJlHlKe 1 3 ■ 
^^h<DFGAMmiB^'Cl^Cn{zm'^^^Xv'^ — ^m 
K9 3T-i^^$ix:feft*S l-S ntcj:«9. y^m 
9 2[^(D^:^^ y^SV/<D^>^ ' :tr^7limm^hX. S 

2;J5ig^;ifiaj-/^«9. ^M(75^V^^755J|^$n^o 
[0 0 3 2] SX±. ^mmmmmx\^. ^ !9 y 
5=^SW0S:PGA6 0 5 <^>ttJ;^ t AD C 6 1 0 t<om\Z 

fS-^^miHlKD S P (Digital Signal Processor) \Z^ 

\z{t. ^PGA(Di^-<j\^^\hi:vm.:^-( y^m'om:x.\z 

<om^-^mf)^X^ ^ X 0 \Z'r^f:L}^\zy^^ y^SVJO^ 
^"'B&LT. mi 3iC^-rj: ptc, ADC 1 6 5 ^ilAD b 



[0 0 3 31 <nMf^m2 >mi 0\Z^ ^^m<Dm'2(D 

um^mm^TT^'ro ^nmi^mmx^. PGA^3g^ 
m.\^tzm^(Dmi&xh^7i*^. ii^tr^<Dm^hmm<Dm 

fS;55^ "9 |t)[g{;iibH>T. #SB?f-i-i0 2. lo 

6.1 10 b PGA. 104. lOSfiBPF. PHI 
--PH3tit"— ^7}^-yuK[Hl^. 103. 107. 11 

1 fi>:rV >$*J^®[Hl^. L V 1 -^L V 3t±U-<yU'^^ai[H] 
1 1 5t*^n-/^ag, 1 1 6li<?^ ^: Vi/^i^lHl 
£S. 1 1 7f;iADCT-fe^o ^c?*d\ P G A ^ UTfiSfttS 

nmmmm 1 1 luatria 9 \z7jk ufcrtgecEiK^^co p g 
[0 0 3 41 ^(o^o\zm^^K^:^mmMmmo:>^^ 

^7^K ^MMmM&\<Dm^\^. ^PGA(^A^;ft-^i/-< 

[0035] mil ft. Eiio ^z^ Ltim}^(D^-{ 
nmm\zi6\f^^nm^^<D'^^ ^ i^^^^-r— vx^^. 

Ell 1 tCjoV^T. (I )ftPGA 1 0 2C0A;^{H-^ 
U-<yK (II)ft#PGA<OfcB;^{5^U-</K (III)fiA 

1 1 6f>^h(oi^^/i'^m^^ ^'^i^mmim^TM^^yt. 

i^unimi&<D^^ ^--eitJ^xL^-Y ^ v^/s:^J^•r 
^ >'©J®[H]S&;6:^ bco P G A^V >^$iJWt^C 1 — C n 
[0 0 3 6] ^V^^^'^^lElS&l 1 6}CJ; t^e^^^ix 

GAl— PGA3 (/)A;^{H-^U^yi-;65^t:*— >5^;ts— K 
IEISSPH1-'PH3^^ bT— U-</Ui^|ffi(HlK L 
V 1-L V3tr j:!9Mai^ix5o ^^JtWlHlK 1 0 

3. 10 7. 1 1 1 fl^coJS^t;^^-^^. ^ 

TMcA^-lRl^bT. IrI^^C (01 IT-ti. t = t %(0^ 
M.) ±X(DPGA<D^^4>^^MmmmzW^^^^o 
[0 0 3 7] :z(DXo{z^ #^cou-</u^^[±i:foJ:t>''y^ 

:y^M^^^th'e^mmzfj:^ti^tc^. laetc^UTt^g 
[ 0 0 3 8 1" El 1 2 tc. ^^mMn^mmxm^^^'i^^yi-m 
^12 i^^'tti^timm^m^n-D^^<Dm:mtm^m 

m^tlitWiiTim. 1 2 2fi#»(75=i>'yN-U^^;^:.tj;S^ 

r3>^/<u-i5?i¥. 1 2 3fix:3— i^rfDjg-efc'So ::^o[Ei 

^liS*Wt:^H3fe>?iJitg?M<:o A D C .J: If) Wfl^T^ ^ . 
SigmJE E ref (Offifet^a-fj T-^# bix^^^;^fK^^$tL;rc 
®£Etr^n>/A;tift-^Sr=i:^/'^u-^l¥i 2 2Srfflv^ 
rite5l-5wi:{cj: J9A;^;{t-§-u-</uSr^^ffiL. 7=^=3- 
^IHIKI 2 3{cJ:9r=^v?^/Wt-§-{r^m-r^o 
[0 0 3 9] ^y^ib. ADCS:*^5£?^fSM<^5U-<yu^^ 
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[00 4 0] ^^m(D»m^j:mmmmm\z-o\.^x 

[00 4 1] 

#}:Ii*5>»le?aADCS:^V^7S<rt>. ^^^^ 

[0 0 4 2] ^b\z^ mmmmm2x\±^^m\z^^^^ 
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